PumpLab " CentrifugalEFlowESystem

AEfullyEself-contained
fluidEflowElaboratory
enablingEaErangeEof
studyEfromEintroductory
fluidEmechanicsEthrough
advancedEfluid
machinery
analysis.

ProductESummary

¥EEMobileETestESetEforEtheECompleteEExplorationEofEERwiE&EMachineryEFundamentals
¥EEldealEforEBothEAcademicEEducationEandEIndustrialETraining
¥EEFullyEInstrumentedEforEFlow,EHead,EPowerEandEEfficiegsigEAnal
¥EEClearEFIuidECircuitryERevealsEAIIEFlowEandE CavitationtgPlaen
¥EEIntegratedEDigitalEMotorEControllerEDisplaysEPumpERPM, EamdéiforqueEValues
¥EECompleteEwithEQuickEChangeE Straight, EForwardEandEBackwadB&pellers
¥HBgIDAQ™EDataEAcquisitionESystemEUtilizingEUSBETechnology
¥EEUserEConfigurableERealETimeEComputerEDataEDisplay
¥EEDesignedEtoEMeetEABETECriterionE4EandE6GEObjectives
¥EESuppliedEwithEaEComprehensiveEOperatorOsEManual, EClaeuldiSiatety E Instructions
¥EEIndustryELeadingEWarrantyEwithEUnsurpassedEEnd-UserESupport
¥EEDesignedEandEManufacturedEinEtheEUSA
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PumpLab " CentrifugalEFlowESystem

Description

AEself-containedEfluidEflowElaboratoryEdesignedEforEintmgifieind EadvancedEfluidEmechanicsEstudy. EEBasicEfluidsEconcepvisgisnergyEand
massE conservation,E internal E flow, E theE BernoulliE principalE aydBIBSE numberE areE readilyE studied. E E ExperimentalE investigatonE i
advancedEtoplcsE relatlngEmomentum EtheEEulerE equatlonEandEqu|dEﬁTyd§analyS|sEareEalsoE possible.E PurerEtechnlcaIEsubJectsEregardlng
pumpE operatlon E performanceE analy3|s E pipingE systemsE andEseaIEImgerEareE |mmed|aterE demonstratedE andE explored EE MaX|m|zngthe
educationalE impactE ofE textbookE directE examples, E theE PurfifiE it suitableE forE aE wide E rangeE of E academicE settings. E E FromfyBe¢omneyh
universityEandEtechnicalEuniversities, EtheErelationshipEbet&trettheoreticalEandEpracticalEisEclearlyEillustrated EthrepegtilientationEwithEthe
PumpLab™.

TheEuniversalEcentrifugalEpumpEformsEtheEcoreEofEthe EP ML amtrifugal EFlowESystem. EEUsedEthroughoutEindustry, EthiéigalfipumpEisEan
effectiveEwayEtoEintroduceEbothEtheoreticalEandEpractid@lfachineryEconcepts. EEFeaturingEtheEindustry'sEonly EclearBvipitigusing, Estudent
understandingE isE maximizedE throughE directE observationE of £ thelségpiampE components. E E TheE pumpE housing, E inlet, E outieti@rdiffolute,
impeller,EshaftEsealsEandEdriveEcouplingEareEallEvisiblgEsystemEoperation.

Straight,E forwardE andE backwardE curvedE impellersE areE providedigisifiifstrate E the E effectsE of £ pumpE geometryE onE headE andEViolwiete
relationships.EETheEvariousEimpellersEcanEbeEinterchangeadfiniithtiEeffortEandEvirtuallyEnoEsystemEdowntime. EEUniqesRaRthLabvEisEthe
availabilityE ofE customE manufacturedEimpellers.EE LowE costE bladikstistomE finishedEimpellersEareE availableE toE meetEtheEngedghekring

classesE withE studentE designE andE projectE requirements.E E DirectE tafedssEimpellersE andE theE abilityE toE createE newE desigisE stiddént

understandingEofEvelocityEdiagramEanalysisEandEprovidesEaEfaumitfarEadvancedEturbomachineryEstudy.

PumpErotationEisEaccomplishedEthroughEaEstateEofEtheEartEdperfiitectorEdrive. EEThisEprogrammableEcontrollerEallows EasEanfiajtEofEpump
controlEschemesEtoEbeEeproredE|ncludlngEvarlabIe speedEandErmstaueEoperatlon EEConS|derabIyEmoreEversatlleEthanEEﬁiaeuEmotor
theEvariable- speedEfeatureEaIIowsEexpenmentatlonElntoEém&cyEelectromcEﬂwdErowErateEcontroI EEConceptsEafEmranagement Eenergy
conservgtlonEandEcostEsavmgsEmEtheEcontextEofEpumpsEandEEaneTgsEcanEbeEexammedEwnhEregardEtoEreaIEworIdEneedsEeIndEmod
industryEtrends.

WaterE entersE theE pumpE throughE anE instrumentedE testE secédngB#xpandabilityE andE operatorE customization. E ExitE flowE paksesghE a
transparentEflowErotometerEprovidingEqualitativedfzdigitalEindicationEofEflowEspeed. EEBothE thefidfstxitEsidesEofEthe EpumpEareEequippedEwith
valvingEtoEvaryEsystemEloadEandEheadEasEwellEasEtoEeffettBlitmivimtionEonsetEandEpropagation. EETheEincludeditgitEcoupledEwithEthe
clearEviewEpumpEhousingEmakesEcavitationEandEboundryElayerEpheifittdeamaticallyEapparent. EEAlIEflowEoriginatesEand EdvedfiEsupply
tank.EEONceEfilled, EthisEtankErequiresEnoEoutside EpluwibiagitainEoperation. ETheEsizeEandEproximityEofEthe EsnplghtisEitselfEtoEadditional
experimentationEinvolvingEfluidEstaticsEandEbuoyancy.

AllEsystemEcomponentsEareEpre-mountedEonEaErigidEsteelEchassisttktwirollingEcastorsEforEportabilityEandEeaseEofEs®yatgntipiping
isEhigh-strengthEPVCEorEacrylic. EETheEpumpEhousing, Erotomeestimtfion EareasEareEcomputerEnumericallyEcontrolled Efinished Erdigaird
polishedEtoEminimizeEopticalEdistortion. EEMetalEsurfacesE arleBsksteel, EanodizedE orEpowderE coatedEforE durabilityEanBB&&as@intenance.
TheEwaterEsupplyEtankEisEintegralEtoEthe EunitEand Ecpiplertedion Eproof. EEAIIEpumpEandEpipingEsystemEcomponents Eamékintviifor Einstant
identification, EaccessEandEobservation. EEPumpEimpellersEarutathe&d EsupportEtoolsEareEsecurelyEstoredEandEdisplayedEiméghatEd Efront
cabinet.EESystemEcontrolsEareEintuitiveEandEconveni
locatedE onE theE frontE panel.E EAE keyedE masterE switchE is
standardEandEprovidesEsecureEcontrolEofEsystemEusage.
AEpumpEprimeEswitchEisEusslEonvenientlyEoperate
theEbuiltEinEpumpEprimingE systeTheEmotorEcontrol
keypadEandEdisplayEallowsEdirectEaccessEtoEallEgrtivep
motorEfunctionsEandEindicatesEkeyEmotorEvariables.

AEUSBEconnectedEdigitalEdataEacquisitionEsystemEisEfully
integratedEandE precalibrated.EE IndustrialEgradeEsensors
measureEsystemEparametersEforEreal EtimeEdisplayEonEthe
providedEcomputer.EEDataEcanEbeErecordedEforEplayback
orEfollowEonEanalysis.EEDataEacquisitionEsoftwareEisEuser
configurableEwithoutEprogramming.

AEcomprehensiveEOperator'sEManualEdetailsEallEaspects
ofE systemE operation.E E CompleteE technicalE andE service
informationEallowsEstudents,EeducatorsEandEtechnicians
toE gainE aE thoroughE understandingE of E systemE design,
operationE andE construction.SEmmaryE operating
checklistsE allowE rapidE masteryE ofE systemE operation.
SafetyEinstructionsEaddressEallEoperatingEconditions.
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PumpLab " CentrifugalEFlowESystem

ExperimentalEOpportunities

NumerousE experimentalE andE researchE opportunitiesE areE availabt#EraadilyE conductedE withE theE Pumpl&tCentrifugalE FlowE System.EE The
installedEpressureEandEflowEsensorsEallowEbasicEexperimentatatittgigtoEtypicalEsecondaryEphysicsEandEundergraduate Efluidiidgiaourses.
ImmediateEaccessEtoEtheEthreeEcommonEpumpEimpellerEtypesEperniiesfitialysisEandEexperimental EverificationEofEenergy, Emoméistod
fluidE machineryE typeE problems.E WithE theE advancedE vectorE drive E sysieepisE concerningE efficiencyE andE powerE conservationE areE easily
explored.E VisualE vaporizationE bubblesE helpE inE theE understandingEamdlationE ofE cavitationE phenomena.E StandardE coursesE inEerigin
thermodynamicsEandEfluidEmechanicsEbenefitEfromEtextbookEdirectBesaimpnductedEandEmeasuredEinErealEtime. EETheElimitatiemidtial
modelsEandEtheEvariabilityEofEexperimental Etechnique Ecarpédteced EfirstEhand. EEInEaddition EtoEacademics, Ethe EP Vs Bideally Esuited Efor
generalEpumpEandEflowEsystemEfamiliarizationEasEwellEasEadvpramital EstudiesEforEtheEtechnicalEandEvocationalEstudent.

lllustrativeEexamplesEofEtypicalEpumpEperformanceEcomputationsEandEexercisesE~

WithEmeasuredEvaluesEofEpumpEinletEandEoutletEpressuna | BildivEareas, EimpellerEgeometry,EmotorEtorque, ERPM, Ecuaenftidioll
power,Edetermine:

¥ TurbomachineryEAnalysisE-EangularEmomentum,EEulerE TurbomachineEeqatielocityEpolygonEanalysisEandEidealized
centrifugalEpumpEperformanceEprediction

PumpECharacteristicsE-EactualEhead, EpowerErequiredEandEefficigiveytemisEflowEratesE/EpumpEspeeds
DimensionalEAnalysisEandESpecificESpeedsE-EdeterminationEoftieaestforEpumpEselection,EmodelingEandEscalingEproblems
SimilarityEandEAffinityEAnalysisE-EdesignEextrapolationEandEperformancettprefiomEmeasuredEdata
CavitationEAnalysisE-EquantifyingEvariousEheadEvaluesEtoEpredict, EverifyBand#fiparametersEassociatedEwithEthe
onsetEandEpropagationEofEcavitationEphenomena
PumpESystemEAnalysisE-EperformanceEanalysisEatEvariousEsimulatedEsystemBHsdetsfihinationEofEpumpEandEsystem
operatingEpoints

¥ EnergyEConservationE-EvaryingEpumpEspeedEandEsystemEoperatingEpointsEtoEachievelgostEsa
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PumpLab " CentrifugalEFlowESystem

Dimensions ¥ AE self-contained,E mobileE centrifugalE flow
PumpLab™: 71EXE48EXE29EEinchesE(180EXE122EXE74Ecm systemEdesignedEforEengineeringEeducation.
AsEShipped: 81EXES5EXE33EEinchesE(206EXE140EXE84Ecm)

¥ ConsistingE ofE aE centrifugalE pump,E computer

Weight PumpLab™: 455EIbsE(206Ekg) cont[olledEmotpr,EflowEfotorrleter,Ejnstrumente_d

AsEShipped: 535EIbsE(243EKg) test.E s_ectlc_)n,I_qumpEmIetE aAndE g_anvaIvmg,
cavitationkziewingEstroboscopeEandEintegrated

Instrumentation reservoirE supplyE tankE requiringE noE external
Digital: EEHighESpeedEDataEAcquisitionESystem waterEsource.
DataEAcquisitionESoftwareEwithEConfigurableEDataEOutput ¥ DriveE motorE toE beE infinitelyE adjustableE via
WindowsEXPEComputerEforEOn-ScreenEDataEDisplay computerE controllerE withE abilityE toE regulate
SingleECableBigiDAQ™EUSBEtoEPCEConnection pumpEspeedEthroughEtorque, EcurrentEorERPM
20EAnalogEINE~E16EDigitalEIN/OUTE~E4EFrequency/PulseEIN measurement.

SensorsE(PreinstalledEandECalibrated)

YEPUmpEInletEPressure ¥ TransparentEpumpEhousingEEtoErevealEinlet,

outlet,EdiffusionE volute,Eimpeller,E shaftE seals

¥EPumpEEXitEPressure =H =0 - VOLRE, =T > -
YEFlowERate andEdriveEcouplingEduringEsystemEoperation.
¥EPumpETorque ¥ AllEflowEcircuitEcomponentsEtoEbeEtransparent
¥EPumpERPM andEmountedEinEclearEviewEofEoperator.

¥ SuppliedEwithEstraight, EforwardEandEbackward

ProvidedEOperationalEAccessories b ” . - <
curvedE impellersk andE necessaryE toolskE to

ThreeElmpellers

StraightElmpelle{E~l§EQOQE-§,§E909 ) rapidlyEremoveEandEreplace.
Forward-CurvedEImpelIerE-:l;@QOOE- 1150 . . ¥ ManufactureE toE makeE availableE blankE and
Backward-CurvedEImpellerE~E&600E-ESE20GE(withEsplitterEvanes) machinedEimpellersEatEadditionalEcost.

ImpellerEDiameter,EOuterE6.5000E(16.51Ecm)ElnnerE2.2250E(5.65kcm) L . R A
ImpellerEBladeEHeight, EOuter£0.1350E(0.34Ecm)ElnnerE0. 3RGE(0.7 ¥ ToEbeEsuppliedEwithEaEUSBEDbasedEdigitalEdata

StroboscopeE~EadjustableEfromEOEtoE3000Efps acquisitionE systeme completeE withE computer
ImpellerEChangeETool andE userE configurableE dataE acquisition

Prime/EDrainET-Handle softwarekapableEofEmeasuringEandErecording
analog,EdigitalEandEfrequencyEsignals.

OperatingECQnAditionsEA/ELirpitationsA ¥ EquippedEwithEcalibratedEtransducersEcapable
MainEPumpEandESupplyETank ) A A ofE measuringE pumpEinletE andE exitE pressure,
MaximumEFlowERate: 40EGPME(151EIpm) systemEflowErate, EmotorEtorqueEandERPM.
MaximumEHead: 40EftE(12Emtrs) R N PPN . N
TankECapacity: 20EGallonsE(76Eltrs) ¥ AllE metalE surfacesk tok bek stainlessE steel,
anodizedEorE powderE coatedE toE promote
MainEPumpEMotor durabilityEandEwearEresistance.
MaximumERPM 1725 ¥ ProvidedE withE aE comprehensiveE OperatorOs
ShaftEPower 3.0EHPE(2.2EkW) ManualEwithEdesign, EoperationEandEconstruction
Current 8.2EAmps information.
FrameEStyle M

¥ ProvidedEwithEsummaryEoperatingEchecklists

AuxiliaryEPrime&/EDrainEPump forEallEoperatingEconditions.

MaximumEFlowERate: S5EGPME(19EIpm) ¥ ProvidedEwithEsafetyEinstructionsEtoEaddress
A allEoperatingEconditions.
OperatingERequirements ¥ ToEbeEcoveredEbyEaEfreeEtwoEyearEwarranty.

TypicalELaboratoryEorEClassroomESetting Power:
220VEsingle-phaseE60Hz

TurbineETechnologiesELtd.E410EPhillipsESt.EChetek, EWIEMERA:E715-924-4876 EEFax:E715-924-2436 EEwww. turbinetgidsolomE Einfo@turbinetechnologies.comiEBBEOE2004



New Feature : Programmable Process Flow Control

Utilizing an integrated
programmable controller with
system pressure and flow
feedback loops, basic pumping
knowledge can now be applied to
a wide variety of fluid process
flow control scenarios.
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Feature Summary
Integrated Variable Frequency Drive with Programmable Control Keypad

USB Computer DAQ Screen with Active System Controls/Programming Functions
Integrated Pressure and Flow Control Feedback Loops
Integrated Process Set points

Integrated PID Gain Settings
Real Time Data Plot Presentation and Run-Time Data Recording

Available Sample Lab Procedure
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